Catostomus snyderi , Catostomus rimiculus , Chasmistes brevirostris , Deltistes luxatus , and Catostomus occidentalis . A total of 89 primer pairs were developed from enriched (CA) n and (GATA) n libraries created from the D. luxatus genome. The successful amplification of 82 polymorphic loci across three Catostomid genera indicates that the microsatellite markers described in this study will be broadly applicable.
The Catostomid family of freshwater fishes comprises over 60 species that are widely distributed throughout North America (Miller 1959) . Catostomids, or suckers, are believed to have an allotetraploid genetic heritage and retain the expression of some duplicate gene systems (Uyeno & Smith 1972; Ferris & Whitt 1980) . Several Catostomid species are currently listed as threatened or endangered under the U.S. Endangered Species Act and have become the focus of recovery efforts in many western states. Notably, four sucker species are native to the Klamath River Basin, Oregon: the Klamath largescale ( Catostomus snyderi ) and smallscale suckers ( Catostomus rimiculus ) and federally endangered shortnose ( Chasmistes brevirostris ) and Lost River suckers ( Deltistes luxatus ). Currently, no information exists on the population structure or levels of gene flow occurring among populations in the Klamath Basin. In this paper we describe the development of microsatellite markers for Klamath Basin suckers and demonstrate their suitability for use in the Sacramento sucker ( Catostomus occidentalis ).
Genomic DNA was extracted from dried fin samples of D. luxatus using the TNES-urea procedure (Belfiore & May 2000) . Two subgenomic libraries were constructed by Genetic Identification Services (Chatsworth, CA) by partially digesting genomic DNA with Bsr BR 1, Eco R V, Hae III, Pvu II, Sca I, and Stu I. An oligonucleotide linker containing a Hin DIII site was ligated to fragments in the range of 300 -700 bp. These fragments were enriched by magnetic bead capture ( Jones et al . 2000) to create two separate libraries for the repeat motifs (CA) n and (GATA) n . The captured fragments were ligated into the Hin DIII site of pUC19 and the products electroporated into Escherichia coli DH5 α . Transformed DH5 ′ cells were plated on LB ampicillin plates. Approximately 500 recombinant clones (sampled with a toothpick) were amplified directly in 15 µ L reactions containing: (20 m m Tris-HCl, pH 8.4, 50 m m KCl), 5 m m MgCl 2 , 1.5 m m dNTPs, 0.5 µ m pUC19 forward and reverse sequencing primers, and 0.5 units Taq DNA polymerase (GIBCO). Reaction mixtures were amplified in an M.J. Research PTC-100 96 V thermocycler using the following procedure: 94 ° C for 3 min, 25 cycles of (94 ° C for 30 s, 57 ° C for 30 s, 72 ° C for 30 s), and 72 ° C for 5 min. Approximately 1 µ L of polymerase chain reaction(PCR) product was run on a 3% TAE-agarose gel stained with 0.01 × ™ Vistra Green nucleic acid stain to identify inserts of 300 -800 bp. Colonies containing the desired inserts were grown overnight in LB and plasmids were purified using the QIAprep Spin Miniprep Kit (Qiagen). A total of 220 clones from both libraries were sequenced using the ABI Big Dye™ Terminator cycle sequencing protocol and visualized on an ABI 377 DNA sequencer (Applied Biosystems).
PCR primers were developed for 36 dinucleotide and 76 tetranucleotide loci using PrimerSelect software (Lasergene 5.1, DNASTAR Inc.). For all samples screened, a total of 5 ng genomic DNA was amplified in 15 µ L reactions containing: (20 m m Tris-HCl, pH 8.4, 50 m m KCl), 1.5 m m MgCl 2 , 0.5 m m dNTPs, 0.5 µ m primers, and 0.5 units Taq Correspondence: Gregory J. Tranah. Fax: +1 530 752 0175; E-mail: gjtranah@ucdavis.edu DNA polymerase (GIBCO). Reaction mixtures were amplified using the following procedure: 94 °C for 2 min, 30 cycles of (94 °C for 30 s, 52 °C for 30 s, 72 °C for 1 min), and 72 °C for 5 min. Amplification products were mixed 1 : 1 with 98% formamide loading dye, denatured for 3 min at 95 °C and cooled on ice before running on 5% denaturing acrylamide gels at 60 W for 30 min. Products were fluorescently detected using the agarose and ™Vistra Green overlay procedure of Rodzen et al. (1998) and scanned with a Molecular Dynamics 595 fluorimager.
A total of 31 dinucleotide and 58 tetranucleotide primer pairs amplified unambiguous PCR products in D. luxatus, Ch. brevirostris, C. snyderi, C. rimiculus, and C. occidentalis using identical reagent and thermal cycling conditions. With the exception of Dlu 4339, all loci exhibited patterns consistent with disomic inheritance. Of the 89 primers tested across five species, seven were monomorphic. Amplification product details for D. luxatus are reported in Table 1 and cross-amplification results are reported in Table 2 . As indicated by a high amplification success across three Catostomid genera, the microsatellite markers described herein will be useful in future studies involving suckers.
